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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a small-sized liquid crystal display device having an excellent display 
grade. 

CONSTITUTION: Transparent electrodes and a surfactant layer are formed on a translucent 
substrate 2 and thereafter, an oriented film 5 is formed thereon to constitute one substrate 
member 6. The oriented film 5 is formed in a region 15a which is a liquid crystal injection 
region 15, an injection hole region 16 and a region 15b which is a part of the region where 
an adhesive member 7 is formed. On the other hand, the spaces formed by the adhesive 
member 7 applied on the oriented film 5 of the substrate member 6, the oriented film 5 and 
the oriented film of the other substrate member are made into the space 18 to constitute a 
liquid crystal layer by injection of the liquid crystals and the injection hole 17 for injecting the liquid crystals into 
the space 18 in communication with the space 18. The width D of the adhesive member 7 and the width (d) of the 
region 15b superposed on the adhesive member 7 and the oriented film 5 are selected in a range of D>d>0. A pa.r 
of the substrate members are stuck to each other and the liquid crystals are injected therebetween from the 
injection hole 17 and thereafter, the inlet of the injection hole 17 is sealed by a sealing member 13. 
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CLAIMS 



C aim It intervenes between the liquid orysta, ,ayer whioh intervenes between the subsets member 
of the pair in whioh either has transluoenoy at least, and the substrate member of a pa,r. and the 
Itrrlmber of a pair. By the liquid orystal iayer side front faoe of the substrate member of a pa,r 
It is oonstituted including the jointing material whioh forms the injected hole wh.oh ,s open for fre , 
passage to the spaoe where liquid orystal should be poured in. and the spaoe concerned, and the closure 
meTer which closes an injected hole. The substrate member of said pair In the liqu,d crystal d,splay 
which has* least an insulating substrate, the display electrode formed in the liquid orysta layer s,de 
front face the insulating substrate concerned, and the orientation film formed so that a l,qu,d crystal 
tZ may be contacted on the insulating substrate with whioh the display electrode concerned was 
formed respectively Said orientation film is a liquid crystal display characterized by being prepared ,n 
Z 2nd field in which an injected hole is formed of the 1 st field in which the space on the .nsulatmg 
substrate with which the display electrode was formed where liquid crystel should be poured ,n by 
jointing material is formed at least and jointing material. j__h_ 
[Claim 2] It intervenes between the liquid crystal layer which intervenes between the subsfrate member 
of the pair in which either has transluoenoy at least, and the substrate member of a pa,r. and the 
t Member of a pair. By the liquid crystal layer side front face of the substrate "~ 
I, is constituted including the jointing meterial which forms the injected hole wh.oh ,s *° r 
passage to the space where liquid orystal should be poured in. and the space concerned, and the closure 
member which closes an injected hole. The substrate member of said pair In the „qu,d 
which has at least an insulating substrate, the display electrode formed ,n the l,qu,d orysta layer s,de 
front face of the insulating substrate concerned, and the orientation film formed so that a l.qu.d crystal 
Tayer may be contacted on the insulating substrate with which the display electrode concerned was 
formed respectively The 1 st field in which the space on the insulating substrate w,th wh.ch. as for sa,d 
Inanition film, the display electrode was formed where liquid orysta, should be poured m by JO ,nt g 
material is formed at least. The liquid crystal display charactenzed by bemg prepared ,n th 2nd ^field 
which an injected hole is formed of jointing material, and the 3rd field wh,ch ,s a part of field where 

MS? aT^wilTfa^ d of the 3rd field where the width of face D. jointing materia,, and orientation 
f^f A field Tore said jointing materia, is arranged overlap is a liquid crystal display accord.ng to 
claim 2 characterized by being chosen as the range of D>d>0. ....a i-nwd 

[Claim 4] It is the liquid cystal display according to claim 1 or 2 which the configurafon of sarf 1st fidd 
s chosen as a rectangle, and the configuration of the 2nd field is chosen as a rectangle smaller than the 
1 st field, and is characterized by one side of the 2nd rectangular field oontactmg one s,de of the 1 st 

Thetquid crystal display according to claim , or 2 with which the 4th field on the insulating 
u strati with lob the display electrode was formed whioh projects [ at least ] towards a way outs.de 
a substrate member from said 2nd field is characterized by being covered w,th sa.d closure member. 
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'[Claim 6] Said orientation film is a liquid crystal display according to Cairn 1 or 2 characterized by being 
formed on a surfactant layer. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
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t S d— has been translated by computer. So the translation may not reflect the onginal 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

Hdof the Invention] This invention relates to the comparatively small liquid crystal display especially 
use!, for 1 viewnnder, projection equipment, etc. of a video camera about the lipoid crystal d,sp,ay which 
was excellent in display grace. 

[Description of the Prior Art] A lipoid crystal display is constituted by the lipoid crystal layer side front 
face of the lipoid crystal layer which intervenes between the substrate member of a pa,r. and the 
lubstlte mlber concerned, and the substrate member of a pair including the closure member or 
closing*, jointing materia, which fonms the space where Mould crystal shou,d be poured ,n, and the 
iniected hole for liquid crystal impregnation, and said injected hole. 

0003] BrSotlO - 'he top view showing gradually the creation approach of the conventional liquid 
crysJlisplay^and drawing 1 1 is the sectional view. A liquid crystal d,splay 51 is consented 
deluding the substrate"^mier756 and 62. the lipoid ciystal layer 64. the joining material 57, and the 
closure member 63 of a pair. The substrate members 56 and 62 of a pair have the tra-luoency 
substrates 52 and 58, transparent electrodes 53 and 59. the surfactant layers 54 and 60 and the 
"ienUton film 55 and 6V respectively. On one side sorface 52a of the translocency substrate 52 which 
°s snTn in LfflgJOlfi (1) and drawing 11 (1) and which has insulation at least for example^ ,s realized 
VZZL. as shown in dJ^wingJO (2) and drawing 11 C2>. the transparent electrode ,53 for : display s 
Cad. surfactants, such as a silane coupling agent, are applied further and the surfactant layer 54 is 

formed The surfactant layer 54 is formed in order to improve adhesion with the orientation film 55. and 

the jointing material 57 and the translocency substrate 52 mentioned later. 

[0004 Next as shown in drawing 10 (3) and drawing 11 (3). the orientation film 55 ,s formed. The 

Sal film 55 forms p«7.sin a„ over surface-active-agent layer 54 ^TTtne front 

coat method, and is created by performing orientation processing of rubbing processing etc. on the front 

face Thus on the other hand, the substrate member 56 is formed. 

Sol On the other hand, on the orientation him 55 of the substrate member 56. as shown in 
010 4) and drawing 11 (4). the jointing material 57 is applied by screen printing. The field of the method 
kne inside ofT^ate of orientation film 55 front face surrounded by the *° 
fieid 66 which forms the injected hole which is open for free passage to the field 6 ^ 
space where liquid crystal should be poured in. i.e.. a liquid crystal impregnate field, and the space 
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57 ™W art! Tu^Lber 56 and lamination ««. At this time, as the orientation 
«m 55 of sub^au member 56 and the orientation 6,m 6. of the another side substrate member 62 
2! — on the other hand, they are lamination Of this, the space where sa.d „qu,d 

. . ^ ■ film 70 and 71 instead of sa d or entation film 55 and 61. respectively. 

foZ^e oZZ^lZ^lLTl 53 and the surfactant ,a V er 54 are formed in surface 

fi.m 70 as shown in dr awing 12 (2) and drawing 13 (2), the jointing material 57 .s appl.ed by screen 
?:ZZ : ho,e neld. and is formed. Thus ^-rtL^^TST*. 

— ^ro,r^ 

material 57 and the surfactant layer 54 are the same liquid crystal .mpregnahon field 65a as the 
^^^^rll^ member 68 which is created ■>£ .ubsbrate member 

63 its the liquid costal display 69 shown in drawing 12 (3) and o^wintJS (3) ,s completed. 
[ rp°rlblem(s) to be Solved by the Invention] As an application of a liquid crystal display, besides the 



'1 



^A^tSSrJUtll ■ vHen the c^on *. 55 and 6, is forbad al, oyer 

rs^- lavage. r jj^^j^ - 

substrate .ember are for m ed orientation fr, 55 and the jointing 

produce .Illation between tha orientation ffln, 6. and tha Jointing matanal 57 s, m ,laHy about tha 
another side substrate member 62 side. 

o"n L 55 and 6, of tha periphery saotion of alaotrodes 53 and 59 is neaded. Therefore. 

dLmposas at tha time of baking after a surfaotant applies polymade ras.n Churning 

said liquid crystal s only near the injected hole, if it carries out long uur v> * , , 

c a ion of liquid crystal display 69, going on toward near tha oantar of a y,ew,ng ^<^*^ 

S^ora^r^ 

hola was prepared in oonsidaration of tha poor ori.ntat.on of „ou,d orysta, wh.ch 



was mentioned above to an actual viewing area, and the edge by the side of the liqu.d crystal 
impregnation field 65 of the jointing material 57 of the side in which the injected hole is not prepared to 
an actual viewing area is set up so that it may be set to L1>L2. Although it changes w,th — de of a 
liquid crystal display, it is set up so that the direction of die length L1 may become large 0.3mm - about 
2mm In order to secure the dependability of display grace, it becomes impossible therefore, to attain 
the miniaturization of a liquid crystal display. Especially in the comparatively small liquid crystal d.splay 
used for a viewfinder. projection equipment, etc. of a video camera, since the effectless .s large even 
if it is a little miniaturizations. to abolish allowances which took the poor orientafon of l.qu.d crystal .nto 
consideration and which were mentioned above is desired. 

[0018] The purpose of this invention is offering the small liquid crystal display wh.ch was excellent m 
display grace. 

[Meal for Solving the Problem] This invention intervenes between the liquid crystal layer which 
intervenes between the substrate member of the pair in which either has translucency at least, and the 
substrate member of a pair, and the substrate member of a pair. By the liquid crysta layer s.de front 
face of the substrate member of a pair It is constituted including the jointing material wh.ch forms the 
injected hole which is open for free passage to the space where liquid crystal should be poured .n and 
the space concerned, and the closure member which closes an injected hole. The substrate member of 
said pair In the liquid crystal display which has at least an insulating substrate, the display electrode 
formed in the liquid crystal layer side front face of the insulating substrate concerned, and the 
orientation film formed so that a liquid crystal layer may be contacted on the insulatmg substrate with 
which the display electrode concerned was formed, respectively Said orientation film .s a hqu.c I crystal 
display characterized by being prepared in the 2nd field in which an injected hole is formed of the I st 
field in which the space on the insulating substrate with which the display electrode was formed where 
liquid crystal should be poured in by jointing material is formed at least, and jointing matenal. If this 
invention is followed, a liquid crystal layer and jointing material will be arranged between the substrate 
members of the pair arranged face to face. The substrate member of a pair has an .nsulafng substrate, 
the display electrode formed in the liquid crystal layer side front face of the insulating substrate 
concerned, and the orientation film formed so that a liquid crystal layer may be contacted on the 
insulating substrate with which the display electrode concerned was formed, respecfvely, and e.ther has 
translucency at least. The substrate member of a pair is arranged as the orientation film counters 
mutually. The injected hole which is open for free passage to the space where liqu.d crystal should be 
poured in. and the space concerned with the orientation film front face which is a l.qu.d crystal layer 
side front face of the substrate member of a pair, and jointing material is formed. After the .nlet port of 
an injected hole pours liquid crystal into said space, the closure of it is carried out by the closure 
member. Said orientation film is prepared in the 2nd field in which the injected hole wh.ch .s open for 
free passage to the 1 st field in which the space on the insulating substrate with wh.ch the d.splay 
electrode was formed where liquid crystal should be poured in by jointing material is formed at least, and 
the space concerned is formed. The space and the injected hole into which liquid crystal should be 
poured are formed of an orientation film front face and jointing material, and jointing matenal contacts 
front faces other than the orientation film where adhesion is comparatively high by them. Therefore, the 
orientation film is created all over a substrate with a spin coat method, and the adhes.on of jo.nt.ng 
material and a substrate member improves as compared with the case where jointmg matenal .s 
prepared on the orientation film concerned. Moreover, since the orientation film does not contact 
atmospheric air. it can prevent the fall of the electric resistance value of the liquid crystal .ngred.ent by 
moisture absorption of the moisture in atmospheric air. Furthermore, since the orientafon film .s formed 
also in the 2nd field which forms an injected hole, the impurity which reduces the electnc res.stance 
value of the liquid crystal concerned to liquid crystal at the time of liquid crystal impregnation does not 
mix. and the poor orientation of liquid crystal is not produced. Such a liquid crystal d.splay does not 
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need to take into consideration deterioration of the display grace by mixing of an impurity, and, for this 
reason, can attain the miniaturization of a liquid crystal display. That is, when an actual viewing area 
opens predetermined spacing and is set up toward the method of the inside of a substrate from the 
liquid crystal layer side edge section of jointing material, in order to secure dependability, and take into 
consideration deterioration of the display grace especially by mixing of an impurity, the die length from 
the jointing material of the side in which the injected hole was prepared to a viewing area is choose for a 
long time than the die length from the jointing material of the side in which the injected hole is not 
prepare to a viewing area. However, in this invention, since it is not necessary to take into consideration 
deterioration of the display grace by mixing of an impurity, it becomes possible to be comparatively 
short, and to be all directions, and to make equal die length from jointing material to a viewing area. 
Therefore, display grace is excellent and a liquid crystal display with high still smaller dependability can 
be offered. 

[0020] This invention intervenes between the liquid crystal layer which intervenes between the 
substrate member of the pair in which either has translucency at least, and the substrate member of a 
pair, and the substrate member of a pair. Moreover, by the liquid crystal layer side front face of the 
substrate member of a pair It is constituted including the jointing material which forms the injected hole 
which is open for free passage to the space where liquid crystal should be poured in. and the space 
concerned, and the closure member which closes an injected hole. The substrate member of said pair In 
the liquid crystal display which has at least an insulating substrate, the display electrode formed in the 
liquid crystal layer side front face of the insulating substrate concerned, and the orientation film formed 
so that a liquid crystal layer may be contacted on the insulating substrate with which the display 
electrode concerned was formed, respectively The 1st field in which the space on the insulating 
substrate with which, as for said orientation film, the display electrode was formed where liquid crystal 
should be poured in by jointing material is formed at least. It is the liquid crystal display characterized by 
being prepared in the 2nd field in which an injected hole is formed of jointing material, and the 3rd field 
which is a part of field where jointing material is arranged. If this invention is followed, said orientation 
film will be prepared in the 1st field in which the space on the insulating substrate with which the display 
electrode was formed where liquid crystal should be poured in by jointing material is formed at least, the 
2nd field in which the injected hole which is open for free passage to the space concerned is formed, 
and the 3rd field which is a part of field where said jointing material is arranged. The space and the 
injected hole into which liquid crystal should be poured are formed of an orientation film front face and 
jointing material, and jointing material contacts front faces other than the orientation film where 
adhesion is comparatively high by them. Therefore, the orientation film is formed in the whole surface 
and the adhesion of jointing material and a substrate member improves as compared with the case 
where jointing material is prepared on it. Moreover, the orientation film does not contact atmospheric air 
but can prevent the fall of the electric resistance value of the liquid crystal ingredient by moisture 
absorption of the moisture in atmospheric air. Furthermore, the orientation film is formed also in the 2nd 
field which forms an injected hole, and the impurity which reduces an electric resistance value in a liquid 
crystal layer does not mix. and the poor orientation of liquid crystal is not produced. Such a liquid 
crystal display does not need to take into consideration deterioration of the display grace by mixing of 
an impurity, either, and. for this reason, can attain the miniaturization of a liquid crystal display. 
Therefore, display grace is excellent and a liquid crystal display with high still smaller dependability can 
be offered. 

[0021] Moreover, as for this invention, the width of face D. jointing material, and orientation film of the 
field where said jointing material is arranged are characterized by choosing the width of face d of the 3rd 
overlapping field as the range of D>d>0. If this invention is followed, said jointing material and orientation 
film will be prepared as a part laps, and the width efface d of the 3rd field where the width of face D, 
jointing material, and orientation film of the field where said jointing material is arranged overlap will be 
chosen as the range of D>d>0. Since the injected hole which is open for free passage to the space 
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where liquid crystal should be poured in, and the space concerned is formed of an or.entat.on film front 
face and jointing material and said width of face D and width of face d are chosen as the range of D> 
d>0 jointing material contacts other than [ with comparatively high adhesion / at least a front face and 
a part of] the orientation film. Therefore, the adhesion of jointing material and a substrate member 
improves. Moreover, the fall of the electric resistance value of the liquid crystal ingredient by mo.sture 
absorption of the moisture in atmospheric air can be prevented. Furthermore, since the or.entat.on film 
is formed also in the front face which forms an injected hole, the impurity which reduces the electnc 
resistance value of the liquid crystal concerned to liquid crystal at the time of liquid crystal .mpregnat.on 
does not mix. and the poor orientation of liquid crystal is not produced. Therefore, display grace .s 
excellent and a liquid crystal display with high still smaller dependability can be offered. 
[0022] Moreover, the configuration of said 1 st field is chosen as a rectangle, this invention .s chosen as 
a rectangle with the configuration of the 2nd field smaller than the 1 st field, and one side of the 2nd 
rectangular field is characterized by contacting one side of the 1st rectangular field. The or.entat.on film 
will be formed in the 1st rectangular field and the 2nd rectangular field which were ment.oned above at 
least if this invention is followed. Even if it is the case where the orientation film is formed .n such a 
field the adhesion of jointing material and a substrate member improves, the fall of the electnc 
resistance value of a liquid crystal ingredient can be prevented, and the poor or.entat.on of l.qu.d crystal 
stops arising according to the operation mentioned above. For this reason, display grace .s excellent, .t 
is reliable and a small liquid crystal display can be offered. 

[0023] Moreover, this invention is characterized by covering with said closure member the 4th field on 
the insulating substrate with which the display electrode was formed which projects [ at east ] ^towards 
a way outside a substrate member from said 2nd field. If this invention .s followed, s.nce the 4th field w. 1 1 
be covered with a closure member, even if the orientation film is formed in the 4th field concerned, the 
orientation film concerned will be covered with a closure member, and can prevent further the fall of the 
electric resistance value of the liquid crystal ingredient by moisture absorption of the or.entat.on film. 
[0024] Moreover, this invention is characterized by forming said orientation film on a surfactant layer. If 
this invention is followed, said orientation film is formed on the surfactant layer. It improves ; and sa.d 
surfactant layer raises the adhesion of the orientation film and jointing material, and the substrate w.th 
which these members are formed. By this invention, if it mixes into liquid crystal, although such a 
surfactant will reduce the electric resistance value of a liquid crystal ingredient, s.nce the onentafon 
film is formed also in the front face which forms an injected hole, a surfactant does not m.x .nto l.qu.d 
crystal and it can prevent the fall of an electric resistance value. 

[Embodiment of the Invention] Drawing 1 is the top view showing gradually the creation approach of the 
liquid crystal display 1 which is one gestalt of operation of this invention, and dra^A .s the sect.ona 
vL A liquid crystal display 1 is constituted including the substrate members 6 and 12. the l.qu.d crystal 
layer 1 4. the jointing material 7. and the closure member 1 3 of a pair. The substrate members 6 and 1 2 
of a pair have the translucency substrates 2 and 8. transparent electrodes 3 and 9. the surfactant layers 
4 and 10 and the orientation film 5 and 11, respectively. For example, when a liquid crystal d.splay 1 .s a 
liquid crystal display which performs color display of a active-matrix drive mold, one substrate member 
of the substrate members 6 and 12 of a pair has switching elements, such as an amorphous s.l.con TFT 
(thin film transistor) component, a poly-Si TFT component, or an MIM (metal-insulator layer-meta ) 
component, and the substrate member of another side has a color filter. Moreover, the transparent 
electrode of the substrate member of the side which has a switching element turns .nto a p.xel 
electrode prepared for every pixel, and the transparent electrode of the side which has a color filter 
turns into a common electrode. 

[0026] On one side surface 2a of the translucency substrate 2 which is shown .n draw.ng 1 (1 ) and 
drawing 2 (1) and which has insulation at least, for example, is realized with glass, as shown m draw.ng 1 
(2) and drawing 2 R> 2 (2), the transparent electrode 3 for a display is formed, surfactants, such as a 
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silane coupling agent, are applied further and the surfactant layer 4 is formed. The surfactant layer 4 ,s 
formed in order to improve adhesion with the orientation film 5, and the jointing material 7 and the 
translucency substrate 2 mentioned later. For example, when a TFT component is prepared, inorganic 
substances, such as SiN, SiO. and ITO, are exposed to the front face of the translucency substrate 2. 
These have low adhesion with orientation film ingredients, such as polyimide. On the other hand, the 
functional group of the silane coupling agent molecule as said surface-active-agent layer 4 wh.ch is 
easy to combine with polyimide, such as a vinyl group and an alkoxy group, exists in an edge, and 
inorganic substances, such as an alkoxy group and a halogen, and a congenial functional group exist in 
an another side edge. For this reason, adhesion improves. 

[0027] Next, as shown in drawing 1 (3) and drawing 2 (3), the orientation film 5 is formed. The orientation 
film 5 is realized by polyimide resin and the polyimide resin concerned is applied by typographic printing 
method which is mentioned later. The orientation film 5 is formed in 1 st field 1 5a1 5 which forms the 
space where liquid crystal should be poured in at least, i.e., a liquid crystal impregnation field, and the 
2nd field 16 16 which forms the injected hole which is open for free passage to said space, i.e., an 
injected hole field. Moreover, it is formed also in 3rd field 15b which is a part of field in which the jointing 
material 7 mentioned later, for example is formed. Orientation processing of rubb.ng process.ng etc. .s 
performed to resin film front faces, such as polyimide applied by the typographic printing method, and it 
considers as the orientation film 5. 

[0028] Moreover, preferably, the configuration of said 1st field 15a is chosen as a rectangle, and the 
configuration of the 2nd field 16 is chosen as a small rectangle from 1st field 15a. One-side 16a of the 
2nd rectangular field 16 contacts one-side 15c of rectangular 1st field 15a. Thus, on the other hand, the 
substrate member 6 is formed. 

[0029] On the other hand, on the surfactant layer 4 of the substrate member 6, and the or.entat.on film 
5 as shown in drawing 1 (4) and drawing 2 (4), the jointing material 7 realized by the epoxy system 
ultraviolet curing mold resin by which 5-micrometer glass fiber was mixed is applied by screen printing. 
The jointing material 7 is formed so that the orientation film 5 may be surrounded in general, and in 
consideration of the precision of the alignment of printing of the orientation film 5 and the jo.nt.ng 
material 7. it superimposes on some orientation film 5, and it is formed so that it may be illustrated. 
When it is not necessary to take location precision into consideration, you may form so that it may not 
superimpose. In addition, the field of the method of the inside of the substrate surrounded by the 
jointing material 7 is the 2nd field 16 16 which forms the injected hole which is open for free passage to 
1st field 15a15 which forms the space where liquid crystal should be poured in. i.e.. a liquid crystal 
impregnation field, and the space where said liquid crystal should be poured in. and pours l.qu.d crystal 
into said space, i.e., an injected hole field. 

[0030] Furthermore, as said another side substrate member 12 which is created like the substrate 
member 6 on the other hand, and has the translucency substrate 8, a transparent electrode 9, the 
surfactant layer 10. and the orientation film 1 1 was shown in drawing 1 (5). while said jointing material 7 
was applied they are the substrate member 6 and lamination ****. At this time, as the orientat.on film 5 
of the substrate member 6 and the orientation film 11 of the another side substrate member 12 counter 
mutually on the other hand, they are lamination ****. Moreover, conductive carbon is applied to the 
edge front face of the another side substrate member 12 using a dispenser etc. Thus, a pressure is put 
for spacing of lamination and the substrate members 6 and 12 concerned to become homogene.ty about 
the substrate members 6 and 12 of a pair, and the jointing material 7 is stiffened. Of th.s. the space 18 
where said liquid crystal should be poured in, and an injected hole 1 7 are formed. 
[0031] Liquid crystal is poured into the space 18 where liquid crystal should be poured in from sa.d 
injected hole 1 7, and the liquid crystal layer 1 4 is formed in it of this. If impregnation of liquid crystal is 
completed, the closure of the inlet port of said injected hole 17 will be carried out by the closure 
member 13 realized by epoxy system ultraviolet curing mold resin etc. That is. the 4th field 19 wh.ch 
projects towards a way outside the substrate members 6 and 12 from side 16b which counters sa.d s.de 
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16a of the 2nd field 16 is covered with the closure member 13 at least. Thus, the liquid crystal display 1 
shown in drawing 1 (6) and drawing 2 (5) is completed. 

[0032] In addition, on the other hand with this gestalt, the substrate member 6 is larger than the another 
side substrate member 12. Therefore, on the other hand, the 4th field 19 is formed only in the substrate 
member 6, and this 4th field 1 9 is covered with the closure member 1 3 at least. 

[0033] Drawing 3 is the top view showing the letterpress block copy 21 used in case polyimide resin is 
applied by the typographic printing method, and drawing 4 is a sectional view for explaining a typographic 
printing method. The letterpress block copy 21 is realized by the metal plate, and the orientation film 
pattern 22 equal to the configuration of the orientation film 5 and 1 1 is formed in the one side front face 
as heights for example, by the photolithography method. It is parallel to a longitudinal direction, and the 
orientation film pattern 22 is formed in the symmetry to the center line 35 of the used rectangle-like 
metal plate which divides a metal plate front face into two equally. At the time of Toppan Printing, the 
pattern of the orientation film for the letterpress block copy 21 being conveyed in the direction 23 
parallel to a center line 35, for example, forming said injected hole in the conveyance direction 
downstream is arranged. 

[0034] Such a letterpress block copy 21 is attached in the front face of the roller-like printing cylinder 
30. At the time of Toppan Printing, the orientation film ingredient 27 is supplied at the rate defined 
beforehand from a dispenser 26, and, as for the orientation film ingredient 27 concerned, the amount of 
supply is further adjusted by a doctor roll 28 and the ANIROKUSU roll 29. As the front face of a doctor 
roll 28 and the front face of the ANIROKUSU roll 29 contact mutually, they are prepared, and each other 
are rotated to opposite directions 31 and 32, respectively. As the front face of a doctor roll 28 and the 
front face of the orientation film pattern 22 which was attached in the printing cylinder 30 and which is 
the heights of the letterpress block copy 21 contact mutually, they are prepared, and a doctor roll 28 
and a printing cylinder 30 rotate each other to opposite directions 31 and 33, respectively. The 
orientation film ingredient 27 which the amount of supply was adjusted and adhered to the doctor roll 28 
is imprinted by the front face of the orientation film pattern 22. 

[0035] Moreover, the front face of the orientation film pattern 22 of the letterpress block copy 21 
attached in the printing cylinder 30 and the front face of the substrate 25 which is laid on a stage 24 
and should form the orientation film By being arranged as it contacts mutually, and a printing cylinder's 
30 rotating to said hand of cut 33, and a stage's 24 moving in the direction 34 along the hand of cut 33 
of a printing cylinder 30, and conveying said substrate 25 in the direction 34 concerned The orientation 
film ingredient 27 adhering to orientation film pattern 22 front face of the letterpress block copy 21 is 
imprinted by the front face of a substrate 25. Thus, after the orientation film ingredient 27 is applied, 
orientation processing is performed and the orientation film 5 and 1 1 is created. 

[0036] With this gestalt, the orientation film pattern which serves as the orientation film 5 and 11 using 
the letterpress block copy 21 as shown in drawing 3 is formed. Since the location of the letterpress 
block copy 21 attached in a printing cylinder 30 and the location of the substrate 25 laid on a stage 24 
are decided on beforehand, when both the orientation film 5 and 1 1 is formed using the letterpress block 
copy 21 which has the orientation film pattern 22 arranged to such a center line 35 at the symmetry, 
the injected hole 17 formed will be arranged in the center of the side of the side which formed the 
injected hole 17. Therefore, the orientation film 5 and 11 by the side of a mutually different substrate 
using the same letterpress block copy 21 can be formed, exchange of the letterpress block copy 
required when forming an injected hole 17 in the location [ center ] shifted becomes unnecessary, and 
productive efficiency improves. 

[0037] Drawing 5 is the top view expanding and showing an injected hole 17. and drawing 6 is the 
sectional view of cutting plane line I-I. In this invention, if may form the jointing material 7 and the 
orientation film 5 and 1 1 so that it may lap partly, and you may prepare so that it may not lap, therefore 
width of face of the jointing material 7 is set to D and width efface of overlapping 3rd field 15b with the 
jointing material 7. the orientation film 5, or the orientation film 1 1 is set to d, it will be chosen as the 
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range of D>d>=0 Although width of face d= 0 is desirable, when applying the polyimide resin wh.ch 
serves as the orientation film 5 and 1 1 by typographic printing method which was mentioned above and 
applying the jointing material 7 with screen printing originally, it is desirable on both alignment precision 
to give some allowances. Therefore, the range of D>d>=0 which was mentioned above is chosen For 
example it is chosen as width of face of D= 1 .2mm, and is chosen as width of face of d- 0.3mm. In th.s 
case, when alignment precision is **0.05mm, width of face d serves as the range of 0.2mm - ^4mm. 
[0038] In addition, as mentioned above, the 4th field 19 is covered by the closure member 13. Therefore, 
even if the orientation film 5 is formed also in the 4th field 19 which projects towards a way outs.de the 
substrate member 6 from the injected hole field 16 of one orientation film 5 in consideration of alignment 
precision which was mentioned above as shown in drawing 5 for example, the orientation film partial 5a 
concerned is covered with the closure member 13 which closes an injected hole 17. Therefore, the 
orientation film 5 does not contact atmospheric air and the fall of the electric resistance value of the 
liquid crystal by moisture absorption can be prevented. 

[0039] Drawing 7 is the top view showing the viewing areas 37 and 43 actually set up. Draw.ng7 (1) 
shows the liquid crystal display 1 of this gestalt, and drawing 7 (2) shows the conventional l.qu.d crystal 
display 38 Although the conventional liquid crystal display 38 forms the orientation film by the 
typographic printing method, the orientation film is not prepared in the field 16 which forms an injected 
hole A viewing area gives the allowances of the die length beforehand defined toward the method of the 
inside of a liquid crystal layer from the liquid crystal layer side edge section of jointing material in the 
space where liquid crystal should be poured in. and is set up. The die length L1 from the l.qu.d crystal 
layer side edge section of the jointing material 7 of the side in which the injected hole 1 1 was formed in 
the case of this gestalt to a viewing area 37 becomes possible [ making it the same die length as the d.e 
length L2-L4 from the liquid crystal layer side edge section of the jointing material 7 of the side m wh.ch 
the injected hole 17 is not formed to a viewing area 37 ]. For example, both the die length L1-L4 is 

chosen as 0.05mm or more. . 
[0040] On the other hand, in the case of the conventional liquid crystal display 38, in order to prevent 
the effect of impurities, such as a surfactant mixed in liquid crystal in injected hole 44 -part at the time 
of liquid crystal impregnation, said die length L1 is chosen more greatly than die length L2-L4. For th.s 
reason, a liquid crystal display 38 becomes comparatively large. 

[0041] The lay length A1 perpendicular to the near side in which in the case of th.s gestalt .t is the d.e 
length between the liquid crystal layer side edge sections of the jointing material 7, and the injected hole 
1 7 was formed For example, the die length A2 of the same viewing area 37 of a direct.cn as 1 5.8mm For 
example, the same die-length B-2 of the viewing area 37 of a direction as 1 2.0mm is chosen as 0.4mm 
for the lay length B1 parallel to the near side where it is the die length between the l.qu.d crystal layer 
side edge sections of the jointing material 7, and the injected hole 17 was formed in 14^2mm 
respectively, the case A1 of the conventional liquid crystal display 38, for example, sa.d d.e length 
16 3mm - said die length B1 is chosen as 12.0mm, and said die-length B-2 is chosen as 14.2mm for 
said die length A2 by 10.4mm, respectively. Thus, die length A1 can be reduced only by 0.5mm. mak.ng 
magnitude of viewing areas 37 and 43 the same. The effectiveness in the case of this reduced d.e length 
hitting to about 3% to A1 =1 5.8mm. for example, realizing a miniaturization further in comparatively small 
liquid crystal displays, such as a viewf.nder and a liquid crystal display for projection equipments, is large. 
[0042] Then, the result of having evaluated the electrical-potential-difference retent.on of the l.qu.d 
crystal display of this gestalt and the liquid crystal display of the conventional technique and extent of 
poor orientation is explained. Drawing 8 and drawing 9 are the top views showing the electrode 
configuration of the liquid crystal display for evaluation used for this evaluation. In addit.cn the same 
reference mark is attached and shown in the same configuration member as a liquid crystal d.splay 1 all 
over drawing. The transparent electrodes 3a-3c of the liquid crystal display for evaluat.on prepared 
instead of said transparent electrode 3 by the side of the substrate member 6 on the other hand are 
formed in three places along the direction of grouting S of liquid crystal, respectively, e.ther of the two 
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substrate edges where the substrate edge by the side of an injected hole 17 and transparent e ectrodes 
3a-3o cross at right angles - it is pulled out at the substrate edge side, moreover, transparent 
electrode 9a by the side of the another side substrate member 1 2 - the translucency substrate 8 ,t 

is mostly formed in the whole surface. Moreover 
[0043] The evaluation result of electrical-potential-difference retenfon is shown ,n Table 1. Moreover, 
the die length of a poor orientation field is shown in Tab.e 2. As the result about the hqu.d crystal 
d sp y whth formed the orientation film in the liquid crystal impregnation field 15 anc the > mjected he e 
fl Lid 16 like this gestalt is shown as (a) and it is shown in d^awin^ and dj^ngjl As the -suit about 
thf liquid crystal display which formed the orientation film in a part of liquid crystal ™a,onf,d15 
and injected field 1 6 is shown as (b) and it is shown in dj^wingJO and dj^ngjl The result about 
the liquid crystal display of the translucency substrate with which the transparent electrode was formed 
which ZZ the orientation film in the whole surface mostly is shown as (c). Moreover the resuH _of 
the electrical-potential-difference retention of transparent electrode 3a formed ,n a different ^.ocat.on 
which was mentioned above - 3c parts is shown as **, **, and ** in order respecfve.y. ^d t.on t 0 
the equipment held at the 25-degree C environment, the electrical potent,a. d.fference of the square 
wave of 60Hz and **5V was impressed, and the electrical-potentia.-difference re tent,on .mmed.ate^ 
Tfter creation and the electrical-potentia.-difference retention after aging dnven under the enwo - *t 
of 60 degrees C and 95%RH for 500 hours were measured. Furthermore, wx. y and z show the d,e length 
o a poor orientation field, respectively as die length from the jointing materia. [ 7a-7d 1 '-^.d crystal 
layer side edge section shown in drawing 9 . In the jointing materia. 7a-7d, the part of the jo.rt.ng 
materia. 7 by the side of the injected ho.e 17 which counters the side by which transparent electrodes 
3a-3c were pulled out is pointed [ injected ho.e / 17 ] out the side by which the oppose s.de and sa.d 
transparent electrodes 3a-3c were pulled out. 



[0044] 
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[0046] It turns out that electrical-potential-difference retention has [ all other parts ] the ^ ns Parent 
electrode 3c part (**) as low as 98.5% which touches the injected hole 17 o the liquid crysta, (b) 
which formed the orientation film in a part of liquid crysta. impregnation field 15 and injected I hoi. field 
16 immediately after creation recently to being 99% or more. It is related w.th the hqu.d crysta. d, play 
(a) which formed the orientation film in the liquid crystal impregnate field 15 and the injected hole field 
16 after aging. Also about which part (**-**) of transparent electrodes ^^^^ 
potential-difference retention is seen about other liquid crystal d.splays (b) and (c) to hold.ng 99* or 
more in the part of either of the transparent electrodes 3a-3c. .... 
[0047] Moreover, immediately after creation, it is a liquid crystal display (b), poor orientation is 
generated into the part (z) of 7d of adhesion members by the side of an injected hole 17 and poor 
orientation is produced into neither of the parts, parts (wx. y) other than joint.ng material 7d of the 
equipment (b) concerned and other liquid crysta. displays (a), nor (c). It turns out that poor -Mentation « 
generated also about which part (wx, y, z) after aging, also concerning which l.quid crystal display a) - 
(c). However, the die length of the field which has produced poor orientation is understood that a liquid 
crystal display (a) is the smallest. 

[0048] Thus, the display grace which the liquid crystal display of this gestalt had little decline in 
electrical-potential-difference retention, and extent of a poor display also had, and was excellent ,s 
acquired. [ of the liquid crystal display ] [ comparatively small ] 

[0049] As mentioned above, according to this gestalt, since they are prepared as compared with the 
orientation film 5 and 1 1 as at least the surfactant layers 4 and 1 0 and a part of high adhesion laps, 
adhesion of jointing material 7 improves as compared with the case where the orientation film is 
prepared in the whole surface with a spin coat method, and exfoliation of it between the jointing matenal 
7 and the orientation film 5 and 1 1 is lost. Moreover, since the orientation film 5 and I 1 1 does not 
contact atmospheric air, it can prevent that the electric resistance value of the liquid cry stal by 
moisture absorption of the moisture in atmospheric air falls. Furthermore, smce the orientate film 5 
and 1 1 is formed also in the injected hole field 1 6 which forms an injected hole 1 7. it is lost that 
impurities, such as a surfactant, mix in liquid crystal at the time of liquid crystal impregnat.on. and the 
electric resistance value of liquid crystal falls. 

[0050] Therefore, it becomes possible to become unnecessary to take into consideration deterioration 
of the display grace by mixing of an impurity, and to attain the miniaturization of a liquid crystal display. 
This becomes remarkable [ the effectiveness ] in the comparatively small liquid crystal d.splays a 
viewfinder. for projection equipments, etc. Moreover, if magnitude of a liquid crystal display ,s made the 
same, it will become possible to aim at expansion of a viewing area. 

[0051] in addition, in order to make into the minimum liquid crystal which adheres near the injected hole 
also although kicked, set to a comparatively large-sized liquid crysta. d.splay. and ] at the time of hquid 
crystal impregnation which arranges the injected hole 17 in the center of the side by the side of an 
injected hole in order to form the orientation film 5 and 1 1 with this gestalt using the same 'etterpress 
block copy 21 and to improve productive efficiency, it is also possible to arrange an injected hole to the 
corner of a liquid crystal display. By arranging an injected hole to a corner, the field immersed during the 
liquid crystal bath which filled the liquid crystal which should be poured in can be lessened, and coat.ng 
weight decreases. For this reason, the activity which removes the adhering liquid crystal can carry out in 
a short time. In the case of a small liquid crystal display, since it is small, there is little coating weight 
fundamentally, and since removal of the adhering liquid crystal can be performed in a short time, to .t. .t 
is possible to arrange an injected hole 17 in the center like this gestalt. 

[0052] Moreover, even if this invention is the case where what enlarged the rate of the v.ewing area to 
the gross area of equipment parallel to the screen of not only a small liquid crystal display but a large- 
sized liquid crystal display, especially a liquid crystal display, i.e.. the circumference part of a viewing 
area is carried out in the narrowed liquid crystal display, the same effectiveness is acqu.red and .ts 
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display grace improves. 

[Effect of the Invention] As mentioned above, according to this invention, since jointing material is 
pr^ared as it contacts front faces other than the orientation film where adhes.on ,s comparatively h.gh, 
its adhesion of jointing material improves. Moreover, since the orientation film does not contact 
lUosZ2 a r it can prevent the fall of the electric resistance va.ue of the liquid crysta by mo.sture 
abTorpln Furthermore, since the orientation film is formed a.so in the front face wh.ch forms an 
^ Zd ho,e it can prevent that impurities, such as a surfactant to which the electnc res.stance va.ue 
of liquid crystal is reduced at the time of liquid crystal impregnation, m,x .n l.qu.d crystal. 
[00 5 ; Therefore, spacing of the jointing materia, and viewing area which it becomes ™j«ry to 
have aken into consideration deterioration of the display grace by m.x.ng of an .mpunty an ha been 
prepared in consideration of deterioration of said display grace can be made small, and .t becomes 
possible to attain the miniaturization of a liquid crystal display. 

r0055] Moreover according to this invention, jointing material is prepared as .t contacts other than 

with coZatiiely high adhesion / at least a front face and a part of ] the 
the same with having mentioned above, the adhesion of jointing matenal can .mprove the fall of the 
Ictrreslstance value of liquid crysta. can be prevented, and the miniaturization of a l.qu.d crysta. 

^1?^ to this invention, the width of face d of the field pointing matenal . .nd the 
orientation film with which it laps is chosen so that it may become the range of D>d>0 f y h ^ for ^ ria , 
least a front face and a part with comparatively high adhesion contact, and adhes.on of jo.nt.ng matenal 

'[0057] Moreover, according to this invention, the 1 st and 2nd fields are chosen as a rectangle. Even if it 
sa time of forming the orientation film in such a field, the adhesion of joinfng matenal —s. 
[0058] Moreover, since the orientation film concerned is covered w,th a closure -ember even ,f for 
example, the orientation film is formed in the 4th field which projects towards a way outs.de a substrate 
member from the 2nd field which forms an injected hole according to th.s mvent.on the fall of the 
electric resistance value of the liquid crystal by moisture absorption can be prevented. 
S Furthermore, according to this invention, said orientation film is formed on a su^nt ^ 
Adhesion with the substrate with which the orientation film and jointmg matenal, and these members are 
formeTof this surfactant layer improves. Since the orientation film is formed .n the front face wh.ch 
forms an injected hole even if.it prepares such a surfactant layer, a surfactant does not m.x ,n l.qu.d 
crystal at the time of liquid crystal impregnation. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 Thi! document has been translated by computer. So the translation may not reflect the or.gma. 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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j£25ffr«?£ tha ° reation approach of the ,iouid orysta ' display 1 

• u utt^rew hlock codv 21 used at the time of Toppan Printing. 

fDraw ing 3] It is the top view showing the letterpress dIock copy 

rprawing 4] It is a sectional view for explaining a typographic printing method, 
drawing 5] It is the top view expanding and showing an injected hole 17 

It is a sectiona. view when cutting said injected ho.e 1 7 by cutting plane line H. 
Tnrawine 7l It is the top view showing viewing areas 37 and 43. 

is the top view showing the electrode concretion of the lipoid used ,n 

LrH.r to e valuate extent of electrical-potential-difference retention end poor onentation. 
££3T view showing the electrode configuration of the Hpuid ^SU, d«p,ay used ,n 

orZto e valuate extent of electrical-potential-difference retention and poor or,entat,on. 
S " " E *P — — -* *e creation approach of the conventual „<,u,d crystal 

S5to!i]] » " *° s - ttonai view shov,ing gradua " y the creation approach of said " quid c,vsta ' 

mtl^a It is the top view showing gradual the creation approach of other conventionai liquid 

rnra"nf.3lTial sectiona, view showing gradually the creation approach of said lipoid crystal 
display 69. 

[Description of Notations] 

1 Liquid Crystal Display 

2 Eight Translucency substrate 

3 Nine Transparent electrode 

4 Ten Surfactant layer 

5 1 1 Orientation film 

6 On the Other Hand, it is Substrate Member. 

7 Jointing Material 

1 2 Another Side Substrate Member 

13 Closure Member 

1 4 Liquid Crystal Layer 

1 5 Liquid Crystal Impregnation Field 

16 Injected Hole Field 

1 7 Injected Hole 
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(4) 

5 

ffl!5 4, 6 0 t£MTSgW*£#LT^SCD-C% ft* 
[0 0 161 *SaA7LCaBT*i:» 

©&T£ffl#. i-fcjSji©Ei«ii*&*<5S£L-c*75ft& 
*fc#Lfc*©«J*»* : 1 8 0t:~2 5 0 

ttaAaifi«©*-c**tt*i£*>' «»M«iir*t* 
[0 0 17] IBRKtt. ra««i£*«-r*fc»£**« 

»bfc«fc3fctta©fifa*a*** l ' T * ax?L*w 
6n&«©«**** s 7 ©«aaA«* 6 5 howh> 

TV>tt^«©*»<W5 7 0*ittXi*6 5ffii]©*§g& 
^^©«^S«£"?©fi2 L2i:l S> Ll>L2i 
fcfciSfcKesn*. «***«•©*#£ 
«t5»n2%. fctAtf«Ll©**«0. 3mm~ 

[0018] *f£B3(o@w«, ^sBft©enfc/M*© 

[0 0 19] 

■fftA»-*««a3tttft#t-«-*t©»*»Wt. -a© 

s**s#»iRanfc*6i^ai*-t©'>&< t*>. 



\z \tm^m t t *«fi a -#©»*«** 

ft. ttRlfilK**S:^K:*tl6l-r 4 «t 5 

TK*£ns. -*t©S««#©i*aJi«*iE"C**E 

SIB £ a KSIffl 5SA?Lt 3ft*. & A 
4. 

£fci£a©Bl*PF ft%>4C&K 

©/MWlsfcB* ffctoS. ^R©*^« 
ttl*. flHStt**«f*fc«>fcS*®**©*IHifl!l*« 

it a A?i>*tstt s nfcffl©8&»aM*** & 
e3us«*3rr©s3J:9%>*Katfn*. 

2£ltt£M5S<> *0'T'<T©*l6JT*b<-r'4^t* i 

[0020] *fc*5BWtt. '>&< t*>v>m*-*«« 
»3ttt*wr*-»©**»**t. -*oi««»Mc 

»©a««tt©*ftii««s5^»-«t^ T ' *ft*«aAS 
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(5) 

7 

aAa£#JS?-*£2f^K%>EflK*<#J£S 

[0 0 2 1 ] *fc*5S"fltt, HBSfMMJ^BBSn* 
M«©*ID<h, &*gW£Efil«£tffi& , 3£^ 3 ® 
*©*ditt, D>d>0©fSHCatfns;ii:£*#ifc 

*£©t@d£H D>d>0(Dl5HlCS«n?>. Efail* 

® tumwtt h\z&r> xm.9kfflL\ a n* ^* t a 

D>d>OCDlBHtlS«n^©T- »»8WttE 
**«SAttt\ £fc&il©EftT&*>£Cft<^ 



[0 0 2 2] Sfc*f!Wtt. MB* 1 

KBtfn, ft 2 «*©»tt»ft i o *>*s 

ftl«*J3«fctfft2«*H#j£Sft*. t©J:5ftfi* 

[0 0 2 3] *fc*36Wtt. ssM^snfcftft 
ttSS-h©- ^fc<fc%>tWE« 2 

©T. !SWB4lB«KEl*I«l*«»*SnT^Tt>. 
El^]li«^it^«t-*^ T S^ s - ti: ^ 0 ^ 

[0 0 2 4] *fc#369Jtt. tWEElSJKtt. IttBffittS* 
[0 0 2 5] 

mwonmotem his. ^monm^-mmx 
i ©^^*fe*^wic^-r¥B0T 

#©*«W6, 1 2, ttAH14. »*«»7*J:^ 
1211 S^14S«2 > 8, S^««3, 9, ^fflffitt 

■««4, i ofc-tt/E^nis, iiHn-?ntn. 
*t©«^«6, 1 2©^-rn^-^©s«^««7 ; E 

•J v U 3 >T FTf^ifcH M I M (^s-se&K- 

so [0026] pi (i) *^02 (i) i;^n?>'> 



*#§3¥8-179332 



9 

3ttt»S2©-**lS2a±Ktt. 01 (2) £«fctf0 
2 (2) c^SftSi^tcS^ffl^iS'E*® 3 ^^;* 
ft, S6C'>?>*?^J> SOWiBStta* 1 » 
*SftTSMBffittfflU14A«»JS3ftS. JHSHSttflU* 

N, S iO, ITOfti'OSSWSiait*' £ft£>« 

[0 0 2 7] HI (3) Mtfl2 (3) 

ft^«t^lcElpJ^5^fiKSft2). El*J»5tt. fct* 

K£f^ie>^i!i»SS18iJaiC t fcoT^Sft ; 5). EfSl^5 

7 ft'* 3 fM 1 

5b»c*>»jS3ft*. inj(iSffl*J^(wJ:oTm*Sftfc^ 

[0 0 2 8] £fd(?£L<te. WE»1**1 5 aC9fl2 

aiH'I^^Wi:!^- *gJ£CDS§2««l 60 
-5B 1 6 a tt, JS^cofg ll«15a CO -52 15ctS 
«T*. £©«fc3fcLT-#X«»*J6*<»j£aft*. 
[0 0 2 9] 6 CQ^ffifSttSfll 4 * ±tf E 

«igi5±ic», m i (4) i3£tf02 (4) c^sns 

x# * v **^*«{bs»ifi & 2 T?*a s ft * 

7 * u - >en»JS^«t o ts« $ ft*. 7 

tt, «iaElRlJJt5*HtJ<t5K»iaS^ *fcEl6lR5 
LT»«Sft». tt««**#«"5"**K* 1 *'' si: * ,c 

saxs«i5. ^^^KiEttft^axsfts^sM 

[0 0 3 0] «tE-#a««»6iPI*ELT 
mfcSft. j§ftttS«8, j2W*@9. JHBiSttHJl 1 



(5) t~*£ft3J:?lC, MESaHB#7#£tf3ftfc 
6 -#S« 
gBtt 6 coEfr 181 5 t , 1 2 CDEftBI 1 1 t 

^s^t;:#frt-&.fc?KUTi££fc>-&?>ft ; 5>° ffi 

©ssa&tte, ntis^*. a«»6«tf6. 12 
Asa**. -ftKctoT, wEiss^aASfts^sa 

Ml 8 t. ftAftl 7 fc*«#j$SftS. 

[0031] *i)i«axsn5^*swi sictt. hue 
1 7»ap«. fct*.»ix#*'>**n»iMfca»»* 

S-C^aaftftSittfttl 3lC=toTliftt£ft3o 
fc*. ^2I«1 6CDjWE521 6 aKttftTSSl 6 b 
^6*«««6, 1 2CO^*(C|fi]^T?§ai1" ; 5>^4ffi^ 
I9tf, '>fr< tfcitikgWl 3l:J;ot»n5. - 
©«fc3fcl/TBl (6) i3i:tf02 (5) \Z7fi2nz>m 

[0 0 3 2] fcfc, -#SS«tt6«, fill 

^4iil 9*»»Jk«#l 3tC£oT«fcft&. 
[0 0 3 3] 0 3KL fiM8i|S!:ioT#U^ 5 h*8t 

4. fil£RgT2 ltt, fc£*.tf&R*T?£SiSft. 

7ctX«7* h'J y^7-fttCiot 

«tl/Tf«SnTlr>6. El*HI^^->2 2«. fflU 

ft*. flKBiMWHrtt. +i^3 5icffT^2 3l: 
OKgR£T2 i*««3iaft. fct*.a»a*«iT««icw 

Eft A?L * »Jfrr * fc» OEWK®^^ - > ^S 2 * 3 n 
[0 0 3 4] iffli^/ia«T2iH a-7ttcDl£ 

40 ^>d-2 6*^ei*ir»»2 7 *»^»e>«»*a*T«ie 

3ft. yjKEfi«tt»2 7ttF**a-JU2 8*s«ktf7 

-d^xd-;w2 9iaot, «»&«*<a ft 

*. H^^p-^2 8coSfflt7-a^xa-;U2 9C0 

*Wfa3 1, 3 2K*ft-6ft0Et*. ^i7 9u-)V2 
8 <D^B fc . RKBB 3 0 KIStttt e> ft^cfiKfilifiT 2 1 (D& 

gPT*-&E^^->2 2coSffi^«. a^c»«-r 

^.t^CLTtatt^ft, VZ9U-)V2 8 2: KM 3 0 t 
ttS^CRfcWlSl 3 1 , 3 3tr^ft^*ft[HlgT-5<. ttfcp 
so »*tp»aftT V99u-fr2 8 Ctt»LfcEl6]BI»» - 
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(7) 
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2 7ii, EiW**-> 2 2©*ffiir(E^*n5. 

[0 0 3 5] JRP3 0Kfctttt6nfcaiKIKT2 

ic*g«rf&£5icbTB«2*u imp 3 o tftteiaft* 

1^)3 3 lent; U ^-5?2 4**IBP3 0OHfi*W3 

3 4tiaan5itc*oT, ihikikt2 i©ei6jk 

;^->2 2SffitCtt«b/fcEftBm»2 7*«3£S2 5 
®«Bifc|E#Sn*. :©*5KUTII*IIW»2 7«« » 

atsnfc*. mfammtjmznT&fams, 1 i*^ 

[0 0 3 6] *»*n?tt, H3K*Sn4J:3ftfl«" 
T2 l*ffl^TBlft*5, 1 1 t«t*Eiaj*^->* 
»*bTV»*. BUB 3 0CJRWtSnaOKIi6T2 1© 
fiStl 7f-i?2 4±CflSn5*« , 2 5©ttli 
|Jfftft»P.nT^50"?. C (Oct -5 ^4"'^ 3 

t. jW*l*ttA?L17tt, ffiATL 1 7 fcKttfc*© *° 
fiffc)£T2 1 &ja^T5W::ftfca£««©fil*J* 5 ' 

g£&D» £;g$)^A*|n]-h1"&» 

[0 0 3 7]B5H aA?L 1 7 SffiAbT^lT^ffiS 
Tf»t). 0 6 te^WrSIS I - I ©flltfc^. 
T«SfM7t- EI6JK5, llt*-»»Tlft* 

<, l / fcAbTSStf«7©(l*Dtb, »*«#7i: 30 
EW«5*fcttEl«ilill 1 tOlteO^*3Ml 5 
b©«*dif*£. D>d2£0©tSHKiI«n3. * 

KQMttTeKdKS, l 1 fcfc*#'M5 FttK*** 

rtiWit^. lfc* s ot. ±»bfc«fc3&D>dS; 
0©«H*«a«n*. fei^H teD=l. 2mmiC 

*Sd=0. 3 mm teg tit! -5° Z.<DM 
feitttflEA*. fcfc*.tf±0. 0 5mmTfeofcttH 40 
tt, fidliO. 2mm~0. 4 mm©iBB 
[0 0 3 8] &*, ttSEUfcJ:3£*4»*19tt»Jh 

£fcrtMiS£#iIbT> 0 5k:^an2><fc5K- fci^- 
tf-*OElSlR 5 ©aA?LIS^ 16*6 6 ©fl- 

n&tUTt>, »f*El*lll*»5att, aA?L174» 
±-r*»jh«Mfl 3KJ:oTgfr*iS. l/fc^T. E 
|*lil5«»*«K««-r«Ili:J4ft<, !RjBfcJ:4ii)cS© 
*f5igffifii©(£T#BSlhT#<5. 50 



12 

[0 0 3 9] 0 7 it. *|RlC«je*n»*a5«* 3 7 , 
4 3*j*T¥®BT?**. 07 (1) «#»»©«** 
^g«l£*U 0 7 (2) ttfl£*©*a«*S« 3 8 

a, * a#a a $ am ft «aw o* 

8fctfTl££$n£. *»«©»£». aA7L17*lS 

v) 6nfc«o»*aw 7 6*»** 3 

7ST©fiSLlH aATLl 73WR»t6nTV»ttV>« 
7 ©ilNI»»tt»*63*.*«*3 7 £T©ft 
SL 2^L4tHUftSfct5u t*»»I* t ft*. fc<h 
fi^L i~L4ttit>t-0. 0 5mmEl±l:l« 

[0 0 4 0] — fi£*©«a**F£«3 8©»£ra. 
« AS ABtlCfc ^TaA?L 4 4 »fl-T»a l^fg A b ttft 

$Lllt ft$L 2~L 4 J;D : bA^<a«n^. Z.<D 
fttb. ?&afl*8» 3 8 tfttttW** < £*• 
[0 0 4 1] *»*©*£. 7 ©SfcAIMTO 

ira±Mo»ST?*^-c, aA?L 1 7 3WWt&nfc«<Dja 

£S£fr#fil©fiSAltt, 5. 8mmll, 

4. 2mmtC, *3WB«7 0«ftl«WI«H±WO** 

T*oxaA?L 1 7 jWR»t6nfciioiaKTfT**rfii«) 

gSBltt. fciAtf 12. OmmlC, R*©;£|6]©31 
gffi«3 7©fi3B2(l m«10. 4mmK*-*l 

tffltlieftS A 1 ttl 6. 3mmtt. SftlBftSA2ttl 
4. 2mmC, WfBfi^Bl«12. Ommll, WIBfi 
4mm(C^-n-€nS«*l ; 5). £©±5 

/Mr#fcft£«> Al = 15. 8mmlC*tbT*5 3%tC 

[0 0 4 2] J^T, #»JB©«S3bpK«£« 
Watta*^**©^^***^ 1 * 1 **® 6 * 

b«^a«i-«isi«©^^ :& ^ bT71 ' T ° wffiffl** 

■Cfftlt6*l4SW««3 a~3 c tt. MOaA^S 
~ 3 c «; aA?L 1 7 ffl©S<gSi$i«*£1-3 2 ^© 

a«»^© 5 * © nfr-#***»*i 9i # m a n 
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[0 0 4 31 *1 Ktt, «EEflH**©fH«i*?6V*". 
5fciKJiaA«*l 5 ta*?L1S*l 6 fcfcEGl«*W 

u 01 2 6itfBi 3tS"iM:3K. «aax«*i 

«*Si«Kt?V»Tfflll** (b) £bT*U 01043 
T©*S*£ (c) ilTSt. ±xBbfc<fc3ft^ 

43. 2 5>coa*fc«»anfc8«k:»uT. 6 OH 
z, ± 5 v©5g0R©mi££EPft]b. f£sfcit»0WEft 

Wt , 6 0t. 9 5%RHfflS^Tt5 0 OttlfflBE 

BlSj3Fft«*©fi3*> H 9 7 a~7 d 

©*»l«JW*6©**t^« w, x, y, 

E*tfli. neaw««3a-3c*«9i*m*nfc«. a 
wis 3 a~3 c *«9i#manfc«K:#ift-ra*. &<fc 



[0 0 4 4] 







$ ( % ) 




assets 








*J » 


5 0 OB^lBl 




© 


9 9.3 


9 9.0 


(a) 




9 9-4 


9 9.1 






9 9-3 


9 9.0 




© 


9 9.4 


98. 7 


(b) 


® 


9 9.2 


98. 1 




® 


98. 5 


9 7.5 




© 


9 9.4 


98. 5 


(c) 


© 


9 9.3 


9 9 0 






99- 2 


98. 3 



[0 0 4 5] 
[*2] 



/4 



It- St^ fib- 










TAJ *VJ 


5 o of$fa 




W 


0 . 0 


0.04 


( a ) 


X 


0 . 0 


0.05 




y 


n 0 


0.05 




z 


n o 

U . VJ 


0.06 




w 


0. 0 


0.05 


(b ) 


X 


0. 0 


0.06 




v 


0. 0 


0. 06 




z 


0.0 5 


0.25 




w 


0. 0 


0. 09 


(c ) 


X 


0. 0 


0.11 




y 


0. 0 


0.10 




z 


0. 0 


0.12 



[0046] ffrsaafcis^Tte, tta&A«* 1 5 1 
mm. (b) ©aAM 7irgifii*T^a^m®3 

((D) «i©«»*»^T«EE«»#*«9 9Xa±-C* 
^©fCttbT, 9 8. 5%tl&^~ttft)frZ>. X— v 

£l;:EfalR£»J5fcbfc*ll**£« (a) ^H L ' Ttt ' 
8IP!H3a~3cOV»fftffl«» «D~®> £tH>T 
fe, 9 9%EJLh£##bT^£©C#U fl&©*a** 
gg (b) , (c) CgilbTte, gBflf!3a~3c© 

[0 0 4 7] ^a^l-43^T«. «S*7rSB 

(b) "C, &A?U 7ffi««7d« (z) © 

^EliWft^CTfiD. l£R8« (b) 

7dHno«» (w, x, y) is«fc 
(a) , (c) ©tvfn©*#fc%>EG]*Att££"C'' 1 

&v> 0 i— v^i^giris^-cte, i^Tn©?£ii**gtt 

(a) ~ (c) KHbTfc. ifclriftlOM (w, 
x, y, z) iCMbtfc- ElSl^AA^UTV^Ct** 
bfrbfttfS. EfijTA©*i;Ti>«fR«©* 

aa, *aa*s« (a) *f»%>/hs^ct**t)«»a. 

o [o 0 4 8] ^©«t3lC. *»tB©*»*^«tt» « 

. [0049] u_t(D&?\z*BM\z£n&, »mmt7 

tt. E«5, 1 l iJt«LT*»tt©*^*E»tt*i 
«4, l o tW< it)-Wi^^i5i:tTttt 
bn-Swe, *K>a-hi*TEl*]R££®KRttfc« 
& £ tfctfc-f 4 £ |6U b , 7 tEl^Jl 

5, 1 1 £<DfflT-roiiJg8^ft<ftS. *ft> EftK5, 
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tft&T ~$ t ifi ti < fs. 2> . 
[0 0 5 0] IfcibT, ^Fi|i6t)ro?gAicJ;?)S^°n{i 
©(gT£#!iLfr<TfcJ:<&D. *Mt*S«©*» 

x * -> a >SSffl ft H ©JfcKW'N*©**** 
[0 0 5 1 ] ttfc, IH-<750HR(fiT2 1 £ 

itniffc. ittsiM*#©ii)ca**8«fc*<' i " na - *s 

/h»©«ft**««©»^ k «. & s «» * 
6EBTS - fctfUIfBT**. 

[0052] /^©j&as^SBtcise 



[0 0 5 3] 

a©«atsRtt©ffiT**iftifc"c**. s^k, ax?L£ 

[0 0 5 4] LfctfoT, ^^C0?gAlCJ:4*^°pfe 
©(ST****"**** 1 * < & D ' ttE«**ttott"F 

[0 0 5 5] *fc*58W"<fctt^ **MWtt. i2l^K 

tmmiz, sjmwj©^^^^ «a©«$«g6i 
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[0 0 5 6] *fc*fSWKl«kntf. D>d>0©«SBt 

ffl£'>fc< i U *»tt*«l*l±"r*. 

[0 0 5 7] ^fc^W^tltf. »l*J:tf«2«« 

[0 0 5 8] *fc*56W^«tntf. aA7L&»jSr*» 
2 ffittft* 6*«»«©n*Kl«I»tTSlfflr ** 4 ft* 

usiSWcioTBbnioT. ■»»£«**>*&©« 

&ffiffiflt©flrF* t l*it'T?**. 
[0 0 5 9] 3 &fc*3S03lC.kntf. ffi«EBl6]««#iii 

[6] a* «t zmm bm* t - ft 6 ©«*f** ^ * n * *^ ^ 

mas. xta iz&^xma izfrmm&mmA-r * n t « 
[HiB®1Mi£R | fl] 

[01] *56W©^J6©— ^ffi"^***** 75 ** 1 ® 

[02] mia*a^s« 1 ®^is***a»«^^ 
»rB0-e&3. 

[04] aJKflMJfeSKWi-Sfca^WBiB"?**' 
[0 5] &A?L1 7S4£*UT*-r¥iBHT»S. 

[06] uEaxaiTftwwiB^i-i^w^^ 

#©iSrffi0"t?;&<5o 
[@7]«Si«3 7, 4 3^tflit^?>. 
[08] *ffift«F**«fcl«E^A08K*W«T*fc 



[0 9] «ffi«»sp*«tl«E^A©8**W*^"* ;,i: 
[0 1 0 ] «©?«a«*SS 5 1 ©tt^*&*&PgW 

[0ii] iwa*ft**s«5 iofp«*ft*a»«c 
[012] tt*©ffii<o«fta*s« 6 9 ©f^m^a 

pg#nr^-r¥ffl0"e& ; 5>» 

[013] 6 9©fM*tt*ft»»fc 

^T»rffi0T*4o 

[^^©l« H J] 

1 jSa^SB 

2, 8 STtttSIS 

3, 9 



(10) 



17 



18 



1 0 ^ffiffittSW 
1 1 E[6]B^ 

2 



1 3 &±mt 

1 4 $tH>S 

1 5 fcaaxiR* 
1 6 ax?Lm^ 
1 7 ax?L 
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